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(57) ABSTRACT 

In a clutch piston for a lock-up clutch, which has an annular 
friction lining bonded thereto and provided with an entire 
flat friction Surface, the friction lining is formed of a 
plurality of fan-shaped lining Segments which are made at a 
good yield by punching from a lining blank Sheet and which 
are arranged annularly without gaps therebetween. Thus, it 
is possible to provide a clutch piston which is made at a low 
cost and operated reliably. 

4 Claims, 4 Drawing Sheets 
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CLUTCH PSTON HAVING FRCTION 
LINING FOR LOCK-UP CLUTCH, AND 
PROCESS FOR PRODUCING THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a clutch piston for a 
lock-up clutch in a torque converter, and particularly, to an 
improvement in a clutch piston having a friction lining, 
which piston divides a lock-up clutch chamber defined 
between a back of a turbine impeller and a Side cover 
connected to a pump impeller to cover the back of the 
turbine impeller, into an inner chamber Section on the side 
of the turbine impeller and an outer chamber Section on the 
Side of the Side cover; the piston is axially movably con 
nected to the turbine impeller such that it is moved under the 
influence of a difference in pressure between the inner 
chamber Section and the outer chamber Section between a 
clutch-ON position where it is in pressure contact with an 
inner wall of the side cover, and a clutch-OFF position 
where it is Spaced apart from the inner wall; and the piston 
is bonded at its end Surface opposed to the inner wall with 
an annular friction lining having an entirely flat friction 
Surface. The present invention also relates to a process for 
producing Such a clutch piston having a friction lining. 

2. Description of the Related Art 
Such lock-up clutch in a torque converter is constructed 

Such that it is controlled into a turned-ON State in a coupling 
area to connect the pump impeller and the turbine impeller 
directly to each other, thereby eliminating a slip between 
both the impellers to provide an enhancement in transmitting 
efficiency. Such a lock-up clutch is known, for example, as 
disclosed in Japanese Patent Application Laid-open No. 
5-71610. 

The turned-ON state of the lock-up clutch is achieved by 
bringing the inner chamber Section of the lock-up clutch 
chamber into communication with the working oil Supply 
Side and bringing the Outer chamber Section into communi 
cation with a low-pressure Side, thereby urging the clutch 
piston toward the inner wall of the side cover under the 
influence of the difference in preSSure to bring the friction 
lining into friction engagement with the inner wall. 

In this case, it is possible to avoid leakage of hydraulic 
preSSure in the inner chamber Section through between the 
friction lining and the Side cover toward the outer chamber 
Section thereby to ensure a good clutch-ON State, because 
the annular friction lining of the clutch piston has an entire 
friction Surface formed flat, unlike a friction clutch plate of 
a wet multi-plate clutch mounted in a usual transmitting 
System, which plate has an oil groove formed in its friction 
Surface. 

In the prior art, the annular friction lining having its entire 
friction Surface formed flat is formed of a single SeamleSS 
member made in an annular shape by punching of a lining 
blank sheet. However, if Such a friction lining is employed, 
Scraps are produced in a large amount from the lining blank 
sheet, resulting in a very poor yield of the blank Sheet. This 
is a large obstacle to the reduction in cost for clutch pistons 
having friction linings. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a clutch piston having a friction lining for a lock-up 
clutch, which is produced at a low cost and operated reliably, 
wherein the friction lining is of an annular shape and formed 
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2 
of lining Segments made by punching a lining blank sheet at 
a good yield. It is another object of the present invention to 
provide a proceSS for producing Such a clutch piston having 
a friction lining. 
To achieve the above object, according to a first aspect 

and feature of the present invention, there is provided a 
clutch piston having a friction lining for a lock-up clutch, 
dividing a lock-up clutch chamber defined between a back of 
a turbine impeller and a side cover connected to a pump 
impeller to cover the back of the turbine impeller, into an 
inner chamber Section on the Side of the turbine impeller and 
an outer chamber Section on the Side of the Side cover, which 
is axially movably connected to the turbine impeller Such 
that the clutch piston is moved under the influence of a 
difference in preSSure between the inner chamber Section 
and the outer chamber section between a clutch-ON position 
where the clutch piston is in pressure contact with an inner 
wall of the side cover, and a clutch-OFF position where the 
clutch piston is Spaced apart from the inner wall; the clutch 
piston being bonded at an end Surface thereof opposed to the 
inner wall with an annular friction lining having an entirely 
flat friction surface, wherein the friction lining is formed of 
a plurality of fan-shaped lining Segments arranged annularly 
without gaps therebetween. 

With the above arrangement, the annular friction lining is 
formed of the fan-shaped lining Segments and hence, the 
friction lining can be produced at a good yield from a lining 
blank sheet by regularly punching the lining blank sheet into 
the lining Segments, which contributes largely to a reduction 
in cost. Moreover, there is no gap between adjacent lining 
Segments and hence, in a turned-ON State of the clutch, it is 
possible to avoid leakage of hydraulic pressure from the 
inner chamber Section of the lock-up clutch chamber 
through between the lining Segments toward the Outer cham 
ber Section, thereby maintaining a large difference in pres 
Sure between both the chamber Sections and ensuring a good 
clutch-ON state. 

According to a Second aspect and feature of the present 
invention, in addition to the first feature, each of the lining 
Segments is bonded to the clutch piston with an adhesive, 
and end Surfaces of adjacent lining Segments are bonded to 
each other with the adhesive. 
With the above arrangement, each of the lining Segments 

can be bonded reliably to the clutch piston by the adhesive, 
and moreover the gap can be eliminated reliably from areas 
between the lining Segments, thereby enhancing the perfor 
mance of inhibiting the leakage of hydraulic pressure. 

According to a third aspect and feature of the present 
invention, there is provided a process for producing a clutch 
piston having a friction lining for a lock-up clutch, which is 
of the above-described type, comprising the Steps of apply 
ing an adhesive to at least one of opposed Surfaces of the 
clutch piston and each of the lining Segments, placing the 
plurality of lining Segments arranged annularly onto the 
clutch piston with the adhesive interposed therebetween; and 
pressing the lining Segments against the clutch piston by a 
pressing jig having a flat pressing Surface, thereby bonding 
each of the lining Segments to the clutch piston and at the 
Same time, bringing end Surfaces of adjacent lining Seg 
ments into close contact with each other by the compression 
and deformation of all the lining Segments, and Shaping that 
the Surfaces of all the lining Segments to be of one plane. 
With the above feature, it is possible to provide, at a low 

cost, a clutch piston having a friction lining, which exhibits 
good performance of inhibiting the leakage of hydraulic 
pressure in the clutch-ON state. 
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According to a fourth aspect and feature of the present 
invention, in addition to the third feature, further comprising 
the Step of causing the adhesive present between the clutch 
piston and the lining Segments to be diffused to areas 
between the end Surfaces of adjacent lining Segments, at the 
time of pressing the lining Segments against the clutch piston 
by the pressing jig. 

With the above feature, each of the lining Segments can be 
bonded reliably to the clutch piston by the adhesive, and the 
gap can be eliminated reliably from areas between the lining 
Segments. 

The above and other objects, features and advantages of 
the invention will become apparent from the following 
description of the preferred embodiment taken in conjunc 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings show an embodiment of the 
present invention, wherein 

FIG. 1 is a vertical sectional view of a torque converter 
including a lock-up clutch according to the embodiment; 

FIG. 2 is a front view (a view taken in a direction of an 
arrow 2 in FIG. 1) of the clutch piston having a friction 
lining, 

FIG. 3 is an illustration for explaining Steps of producing 
lining Segments, 

FIGS. 4A to 4D are views for explaining steps of bonding 
the lining Segments to the clutch piston; 

FIG. 5 is a front view similar to FIG. 2, but illustrating a 
modified example in lining Segment; and 

FIG. 6 is a front view similar to FIG. 2, but illustrating 
another modified example in lining Segment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will now be described by way of an 
embodiment with reference to the accompanying drawings. 

Referring first to FIG. 1, a torque converter 3 is interposed 
between a crankshaft 1 of an engine for an automobile and 
an input shaft 2 of a multi-stage transmission. The torque 
converter 3 includes a turbine impeller 5 disposed in an 
opposed relation to a pump impeller 4, and a Stator impeller 
6 disposed between inner peripheries of the impellerS4 and 
5. A side cover 7 is integrally connected to the pump 
impeller 4 to cover a back of the turbine impeller 5. The side 
cover 7 has a connecting ring 7a around its outer periphery, 
and a driving plate 8 Secured to an output end of the 
crankshaft 1 is coupled to the connecting ring 7a by a bolt 
9. 

A tubular pump shaft 10 connected to a center portion of 
the pump impeller 4 is rotatably Supported in a transmission 
case 11 with a bearing 12 interposed therebetween, and is 
connected to an oil pump 13 to drive the oil pump 13. A 
tubular stator shaft 14 connected to the stator impeller 6 
through a flywheel 15 is disposed within the pump shaft 10. 

Further, the input shaft 2 is disposed within the stator shaft 
14. The input shaft 2 is spline-coupled to a boss 5a of the 
turbine impeller 5 and relatively rotatably supported in the 
side cover 7 and the stator shaft 14 with a bushing 16 and a 
bearing 17 interposed therebetween. 
A thrust bearing 18 is interposed between an inner end of 

the pump shaft 10 and a boss 6a of the stator impeller 6; a 
thrust bearing 19 is interposed between the boss 6a of the 
stator impeller 6 and the boss 5a of the turbine impeller 5; 
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4 
and a thrust bearing 20 is interposed between the boss 5a of 
the turbine impeller 5 and the side cover 7. 
A lock-up clutch 21 is formed between the turbine impel 

ler 5 and the Side cover 7, and capable of connecting the 
turbine impeller 5 and the side cover 7 directly to each other. 
The lock-up clutch 21 includes a lock-up clutch chamber 22 
which is defined between the back of the turbine impeller 5 
and an inner wall of the side cover 7 and which communi 
cates with an oil chamber defined between the pump impel 
ler 4 and the turbine impeller 5, and a clutch piston 23 
disposed in the lock-up clutch chamber 22 to divide the 
lock-up clutch chamber 22 into an inner chamber Section 
22a on the side of the turbine impeller 5 and an outer 
chamber section 22b in the side of the side cover 7. An 
annular friction lining 24 is bonded to an end Surface of the 
clutch piston 23 which is opposed to the inner wall of the 
side cover 7. 

The clutch piston 23 is connected to a plurality of trans 
mitting claws 25 projectingly provided on the back of the 
turbine impeller 5 through a torque damper Spring 26, and is 
slidably carried on an outer peripheral surface of the boss 5a 
of the turbine impeller 6 for axial movement between an 
ON-position in which the friction lining 24 is in pressure 
contact with the inner wall of the side cover 7 and an 
OFF-position in which the friction lining 24 is spaced apart 
from the inner wall. 

A first tubular oil passage 27 is defined between the pump 
shaft 10 and the stator shaft 14 to communicate with a 
clearance between the pump impeller 4 and the turbine 
impeller 5, and a Second oil passage 28 is defined in the input 
shaft 2 to communicate with the outer chamber section 22b 
through a center portion of the input Shaft 2. 
The friction lining 24 is formed of a plurality of fan 

shaped lining Segments 24a made by regularly punching a 
band-shape lining blank sheet and arranged annularly on the 
clutch piston 23 without gaps, as shown in FIG. 3. In this 
case, each of opposite ends of each lining Segment 24a may 
be of any shape, for example, may be formed along a radial 
line of the clutch piston 23, as shown in FIG. 2, or formed 
along an oblique line inclined with respect to the radial line 
of the clutch piston 23, as shown in FIG. 5, or formed into 
a V-shape as shown in FIG. 6. Each of the lining Segments 
24a is bonded to the clutch piston 23 with an adhesive 31, 
and end Surfaces of adjacent lining Segments 24a are also 
bonded to each other with the adhesive 31. Surfaces of all 
the lining Segments 24a are formed in one plane. 
The operation of the first embodiment will be described 

below. 

When the torque converter 3 is in a torque converter 
range, a discharge Side of the oil pump 13 is connected to the 
Second oil passage 28 by a lock-up control valve which is 
not shown, and the first oil passage 27 is connected to a 
low-pressure Section Such as an oil cooler and the like. 
Therefore, working oil discharged from the oil pump 13 
flows in a direction of an arrow a in FIG. 1 through the 
Second oil passage 28 into the lock-up clutch chamber 22, 
where it flows from the outer chamber section 22b to the 
inner chamber Section 22a. Then, the oil passes into the oil 
chamber defined between the pump impeller 4 and the 
turbine impeller 5 to fill the oil chamber, and then flows out 
of the oil chamber to the first oil chamber 27. Therefore, in 
the lock-up clutch chamber 22, the pressure in the outer 
chamber section 22b is higher than that in the inner chamber 
Section 22a. Such a difference between the preSSures in the 
outer and inner chamber Sections 22b and 22a causes the 
clutch piston 23 to be forced away from the inner wall of the 
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side cover 7. Thus, the lock-up clutch 21 is brought into an 
OFF-state to permit the relative rotation of the pump impel 
ler 4 and the stator impeller 6. 
When the torque converter 3 enters a coupling range, the 

discharge Side of the oil pump 13 is connected to the first oil 
passage, and the Second oil passage 28 is connected to the 
low-pressure Section by Switching the lock-up control valve. 
Therefore, the working oil discharged from the oil pump 13 
flows in a direction of an arrow b in FIG. 1, through the first 
oil passage 27 into the oil chamber between the pump 
impeller 4 and the turbine impeller 5 to fill the oil chamber, 
and then passes into the inner chamber Section 22a of the 
lock-up clutch chamber 22. As a result, in the lock-up clutch 
chamber 22, the pressure in the inner chamber Section 22a 
is higher than that in the outer chamber section 22b. Such a 
difference between the preSSures in the outer and inner 
chamber Sections 22b and 22a causes the clutch piston 23 to 
be urged toward the side cover 7, whereby the friction lining 
24 is brought into pressure contact with the inner wall of the 
Side cover 7 to achieve a friction engagement, and in this 
manner, the lock-up clutch 21 is brought into an ON State. 
Therefore, the pump impeller 4 and the Stator impeller 6 can 
be connected directly to each other, i.e., the Slip between the 
impellers 4 and 6 can be inhibited, thereby providing an 
enhancement in efficiency of transmission between the 
crankshaft 1 and the input shaft 2. 

Since the annular friction lining 24 is comprised of the 
plurality of fan-shaped lining Segments 24a, the yield of the 
annular friction lining 24 can be improved remarkably and 
the cost can be reduced largely, by forming the fan-shaped 
lining segments 24.a from the lining blank sheet 30 by 
regular punching. 

Moreover, Since the end Surfaces of adjacent lining Seg 
ments 24a are bonded to each other without gaps by the 
adhesive 31, and the Surfaces of all the lining segments are 
formed in one plane, it is possible in a clutch-ON State (a 
turned-ON state) of the lock-up clutch 21 to avoid the 
leakage of a hydraulic preSSure from the inner chamber 
Section 22a to the Outer chamber Section 22b through areas 
between adjacent lining Segments 24a, thereby maintaining 
a large difference in preSSures between both of the chamber 
sections 22a and 22b to ensure the good clutch-ON state. 
Thus, the clutch piston 23 bears comparison with that in the 
prior art including a Seamless friction lining. 
A process for producing the clutch piston 23 having the 

friction lining 24 will now be described with reference to 
FIGS. 4A to 4d. 

First, as shown in FIG. 4A, an adhesive 31 is applied to 
a lining bonding area of the Surface of the clutch piston 23. 
Then, a plurality of lining Segments 24a made by punching 
a band-shaped lining blank sheet into a fan shape, as 
described above, are arranged annularly without gaps on the 
adhesive 31 applied to the clutch piston 23, as described in 
FIG. 4B. Finally, all the lining segments 24a arranged 
annularly are urged against the clutch piston 23, while being 
heated, by a pressing jig 32 having a flat pressing Surface 
32a all over, as shown in FIGS. 4C and 4D. 

In this manner, all the lining Segments 24a arranged 
annularly can be bonded tightly to the clutch piston 23 with 
the adhesive 31. At the same time, the compression and 
deformation of all the lining Segments 24a ensures that the 
end Surfaces of adjacent lining Segments 24a can be brought 
into close Contact with each other, and the adhesive 31 
between the clutch piston 23 and the lining Segments 24a 
can be diffused to between the closely contacting Surfaces to 
bond the closely contacting Surfaces to each other. Further, 
the Surfaces of all the lining Segments 24a can be formed in 
one plane by the flat pressing Surface of the pressing jig. 32. 

Thus, it is possible to provide the clutch piston 23 having 
the friction lining at a low cost using the fan-shaped lining 
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6 
Segments 24a, which friction lining inhibits a good perfor 
mance for inhibiting the leakage of the hydraulic preSSure in 
the turned-ON state of the clutch. In addition, the bonding 
between the lining Segments 24a and the clutch piston 23 
and the bonding between the end Surfaces of the lining 
Segments are carried out Simultaneously, which largely 
contributes to the Simplification of the StepS and the 
improvement of the quality. 

Although the present invention has been described in 
detail, it will be understood that the present invention is not 
limited to the above-described embodiment, and various 
modifications may be made without departing from the Spirit 
and Scope of the invention defined in claims. For example, 
when the lining Segments 24a is bonded to the clutch piston 
23, the adhesive 31 may be applied to the lining Segments 
24a. 
What is claimed is: 
1. A clutch piston device, comprising: 
a clutch piston body member; and 
an annular friction lining, wherein Said clutch piston body 
member is bonded to an end Surface thereof with the 
annular friction lining having an entirely flat friction 
Surface, wherein Said friction lining is formed of a 
plurality of arcuate-shaped lining Segments arranged 
annularly without gaps therebetween and wherein each 
of Said lining Segments is bonded to Said clutch piston 
body member with an adhesive, and end Surfaces of 
adjacent lining Segments are each formed of a flat plane 
and are bonded to each other with the adhesive. 

2. A process for producing a clutch piston having a 
friction lining for a lock-up clutch, comprising the Steps of: 

applying an adhesive to at least one of opposed Surfaces 
of Said clutch piston and each of Said lining Segments, 

placing Said plurality of lining Segments arranged annu 
larly onto Said clutch piston with the adhesive inter 
posed therebetween; 

pressing Said lining Segments against Said clutch piston by 
a pressing jig having a flat pressing Surface, thereby 
bonding each of Said lining Segments to Said clutch 
piston; and 

at the Same time as the pressing Step, bringing end 
Surfaces of adjacent lining Segments into close contact 
with each other by compression and deformation of all 
Said lining Segments, and 

Shaping the Surfaces of all Said lining Segments to be of 
One plane. 

3. A process for producing a clutch piston having a 
friction lining for a lock-up clutch according to claim 2, 
further comprising the Step of causing Said adhesive present 
between Said clutch piston and Said lining Segments to be 
diffused to areas between Said end Surfaces of adjacent lining 
Segments, at the time of pressing Said lining Segments 
against Said clutch piston by the pressing jig. 

4. A clutch piston device, comprising: 
a clutch piston body member; and 
an annular friction lining, wherein Said clutch piston body 
member is bonded to an end Surface thereof with the 
annular friction lining having an entirely flat friction 
Surface, wherein Said friction lining is formed of a 
plurality of arcuate-shaped lining Segments arranged 
annularly without gaps therebetween and wherein each 
of Said lining Segments is bonded to Said clutch piston 
body member with an adhesive, and end Surfaces of 
adjacent lining Segments are each formed of a combi 
nation of two flat planes and are bonded to each other 
with the adhesive. 


